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Abstract
The purpose of this study was to investigate how exercise self-efficacy and self-reported
mindfulness are related to motivation to be physically active. Investigating mindfulness in the
field of exercise is at an early stage, and our findings may help bridge the gap between
mindfulness and the lack of regular physical activity in the United States. Our initial hypothesis
replicated an existing relationship between exercise self-efficacy and exercise motivation. Next,
we hypothesized that mindfulness would be positively correlated with exercise motivation.
Third, we predicted that mindfulness would be positively correlated with exercise self-efficacy.
Finally, we hypothesized that intrinsic motivation (a type of exercise motivation) would mediate
the relationship between mindfulness and self-efficacy. Undergraduate students (n=188)
participated in the study administered online in questionnaire format to assess levels of selfreport mindfulness, self-report self-efficacy, and self-report exercise motivation. Statistical
analyses supported all four hypotheses Collectively, these results suggest that mindfulness does
play a role in exercise motivation that is independent to some degree of exercise self-efficacy.
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Chapter 1 Introduction
Overview
We sought to investigate how exercise self-efficacy (E-SE) (a known correlate of
exercise motivation) compared with mindfulness in terms of predicting motivation to be
physically active (Sniehotta, 2007). Drawing on contemporary motivation theories and research
on mindfulness (a meta-cognitive construct pertaining to attention regulation), this study
investigated the hypothesis that exercise motivation (EM) may be enhanced not only by E-SE but
also by focusing attention on present-moment experience. This project contributed to a larger
study investigating predictors of EM in particular mindfulness (present-moment awareness). The
importance of this study lies in comparing a known correlate of exercise motivation (E-SE) with
a novel and promising correlate (mindfulness).
Traditionally, theories of EM have emphasized rational decision-making processes when
it comes to being physically active (Ekkekakis & Dafermos, 2012). Presenting the benefits of
exercise (i.e improved mental and physical health) and risks of not exercising (i.e increased risk
of cardiovascular disease) aims to influence rational thought processes to encourage exercise and
physical activity (Warburton, Nicol, & Bredin, 2006). Although both the desire to change one’s
physical state through exercise and concern for the consequences of not being physically active
make rational sense, this form of motivation does not adequately consider the challenges people
face on a day-to-day basis when attempting to exercise on a sufficiently frequent basis to
accomplish such goals (Segar, 2015).
Despite the well-documented positive health effects of physical activity, only a small
percentage of residents of the U.S. exercise sufficiently to meet minimal criteria for health-
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protective benefits based on epidemiological research. Research shows that fewer than 5 percent
of U.S. adults participate in 30 minutes of physical activity each day (Troiano et al., 2008). This
startling statistic raises the question of why people aren’t motivated to exercise after the benefits
have been proven. Our research intended to determine if mindfulness and self-efficacy both have
a relationship with EM.
Self-efficacy (a situation-specific form of self-confidence), focuses on the extent to which
individuals believe they will succeed in performing a specific behavior, given their abilities in
the present situation. Research by Bandura has shown that self-efficacy constitutes a highly
effective predictor of motivation to engage in many forms of behavior (1997). Research also
shows that self-efficacy or, more specifically, our situationally-specific expectations determine
whether a behavior is initiated, how much effort is expended, and how long it is sustained in the
face of obstacles or aversive experiences (Bandura, 1977). Generally, self-efficacy is situationand domain-specific and applied to a particular behavior, the behavior we are interested in is
exercise. Research has shown that exercise self-efficacy has a positive relationship with not only
physical activity but also motivation to be physically active (Sniehotta, 2007). Our study focused
on E-SE, the extent to which individuals believe they are capable of being physically active and
able to remain so despite various challenges (i.e. fatigue, boredom, and environmental
conditions). In comparison to the traditional definition of E-SE, our measure of exercise selfefficacy is about persistence in the face of difficulty as opposed to confidence.
Mindfulness, a construct referring to a present-moment awareness that has historical
origins in Buddhist meditation practice, can be defined as “enhanced attention to and awareness
of current experience or present reality" (Brown and Ryan, 2003). Basically, it refers to the
importance of focusing attention on the present, as opposed to spending time thinking about the
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future or ruminating over the past. Brown and Ryan (2003), focus their research on developing
an objective scale to measure mindfulness which gives us the Mindful Awareness Attention
Scale (MAAS), which we utilized in our study. Their research also showed that both trait and
state mindfulness predict self-regulated behavior and positive emotional states.
Scholars have paid little attention to the potential role of mindfulness in encouraging
everyday physical activity, where participation rates remain unacceptably low. We examined the
relationship between mindfulness and motivation to exercise, asserting that becoming immersed
in the immediate experience of present-moment physical activity may be a potent incentive to
engage in physical activity, perhaps of equal significance to perceived self-efficacy.
Summary
As stated previously looking at these three variables offered a novel way to study
motivation in the exercise realm. We predicted that mindfulness would have a positive
relationship with exercise motivation because by becoming aware of thoughts, emotions, and
sensations elicited by behavior and by accepting them, individuals show a heightened awareness
of good health behavior (i.e. eating healthy, exercising regularly, and getting enough sleep)
(Dutton, 2008). If mindful people are more likely to exercise regularly and intrinsically
motivated people are more likely to exercise regularly; then, the assumption is that mindfulness
and intrinsic motivation would be positively correlated. Mindful people are more aware of their
bodily sensations; therefore, we believe that they would be more likely to exercise for intrinsic
reasons (i.e. it feels good) as opposed to being motivated by external reasons. Mindful people
remain aware of how their physiological sensations manifest (i.e. breathing rate); moreover, they
are more present-moment oriented and less focused on long-term rewards (extrinsic rewards).
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Our study is novel in that previous studies have not investigated the relationship between
mindfulness and intrinsic motivation or the relationship between mindfulness and E-SE. Previous
research has only been able to conclude that mindfulness and intrinsic motivation had separate
effects on physical activity (Ruffault, 2016). Not only does our study incorporate two original
correlational studies, but we also took our data a step further to explore a mediation analysis
within our novel finding. Our method for constructing our mediation analysis was based on the
fact that our measure of mindfulness portrays it as a way of thinking, our measure of intrinsic
motivation portrays it as a reason for exercising, and our measure of E-SE portrays it as an
outcome. Therefore, our mediation analysis investigated if the reason for exercising (intrinsic
motivation) can explain the relationship between how someone thinks about exercise
(mindfulness) and what the outcome of exercise is (E-SE).
Hypotheses
Hypothesis 1: Based on previous research, exercise self-efficacy (E-SE) will be significantly
correlated with exercise motivation. Specifically, a high degree of exercise self-efficacy will be
positively associated with high-exercise motivation (both intrinsic and extrinsic).
Hypothesis 2: As we build on hypothesis A, we predicted that mindfulness will also be positively
correlated with exercise motivation, independent of E-SE.
Hypothesis 3: Mindfulness will be positively correlated with E-SE (Figure 3).
Hypothesis 4 (exploratory): If both E-SE and mindfulness are positively correlated with EM, we
examined their relationship with each other, predicting a positive association, possibly mediated
by intrinsic motivation.
Hypothesis 1: Exercise Self- Efficacy

Exercise Motivation
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Hypothesis 2: Mindfulness
Hypothesis 3: Exercise Self-Efficacy
Hypothesis 4: Mindfulness

Exercise Motivation
Mindfulness
Intrinsic Motivation

Exercise Self-Efficacy
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Chapter 2: Methods
Participants
Participants were undergraduate students (n=188) at the University of Louisville
predominantly enrolled in psychology courses. They were recruited via the SONA system,
established by the Psychology Department for research participation recruitment purposes. The
study was registered in SONA, enabling students to participate and receive course credit or extra
credit for their participation. This study was reviewed by the University of Louisville Human
Studies Protection Program.

Demographic Information
Frequency Percent
Biological Sex

Male

30

16

Female

157

83.5

Other

1

.5

Total

188

100.0

Frequency Percent
Ethnicity (Race)

Caucasian

137

72.9

Hispanic or Latino

5

2.7

Black or African American

25

13.3

Native American or American Indian

1

.5

Asian/ Pacific Islander

4

2.1
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Age

Others

16

8.5

Total

188

100.0

Minimum

Maximum

Mean

Standard Deviation

18

35

19.83

2.62

Measures
This project contributed to a larger study investigating predictors of EM. Our hypotheses
focused on variables associated with three scales: The Self-Efficacy for Exercise Scale (SEE),
the Mindfulness Attention Awareness Scale (MAAS), and the Exercise Motivation Inventory
(EMI-2).
Predictor Variable
Self-Efficacy in Exercise Scale (SEE) (Resnik & Jenkins, 2000). The SEE is a 9 item selfreport measure of E-SE. The questionnaire used the stem, “how confident are you right now that
you could exercise three times per week for 20 minutes if...” then poses 9 conditions (for
example, “if the weather was bothering you”; “you felt tired”, etc. Responses are assessed on an
11-point scale, ranging from 0 (not confident) to 10 (very confident). The total score is
calculated by summing responses to each of question, a total possible score of 90, with higher
scores indicating greater E-SE. The SEE has good statistical properties, including internal
consistency (Cronbach’s alpha) averaging .92. The scale has a range of scores from 0-90. A copy
of the SEE is reproduced in the Appendix.
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Outcome Variables
Mindful Attention Awareness Scale (MAAS) (Brown & Ryan, 2003). The MAAS is a 15 item
self- report measure with a single factor, mindfulness. Using a six-point Likert scale, ranging
from 1 (almost always) to 6 (almost never), the MAAS measures the frequency of everyday
experiences while focusing on attention and awareness. Scores on the MAAS, are computed by
averaging values of the 15 items, the maximum score being 6, with higher scores reflecting
higher levels of mindfulness. The MAAS has been validated for use with college students and
community adults (Brown & Ryan, 2003). It has high test-retest reliability, discriminant, and
convergent validity, known-groups validity, criterion validity; and its internal consistency values
(Cronbach’s alpha) range between .80 to .90 (Brown & Ryan, 2003). This scale is reproduced in
the Appendix.
Exercise Motivation Inventory (EMI-2) (Markland & Ingledew, 1997). The EMI-2 is a 51
item self- report measure of motivations to participate in physical activity. It assesses 14 motives
for physical activity (stress management, revitalization, enjoyment, challenge, positive health,
social recognition, affiliation, competition, weight management, appearance, health pressure, illhealth avoidance, strength/endurance, and nimbleness.) The EMI-2 is a valid measure of EM not
only for males and females but also for exercisers and non-exercisers (Markland & Ingledew,
1997). The overall score on the EMI-2 is calculated by summing scores on each of the 14
subscales. Cronbach’s alpha estimates of internal consistency ranged between .63 to .90
(Markland & Ingledew, 1997). A copy of the scale can be found in the Appendix.
While the EMI-2 does consists of 14 subscales, further research splits those 14 subscales
into 3 categories of motivation (intrinsic, extrinsic, and other). The intrinsic category consists of
5 subscales: stress management, revitalization, enjoyment, challenge, and positive health. The
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extrinsic category consists of 5 subscales: social recognition, affiliation, competition, weight
loss, and appearance. The “other” category consists of 4 subscales: health pressure, ill health
avoidance, strength/endurance, and nimbleness (Maltby & Day, 2001).
Procedure
This research consists of administering questionnaires assessing several predictor
variables (including mindfulness and E-SE) and a criterion variable, EM. This survey was
conducted online, via the Qualtrics secure survey website. Participants were able to access
Qualtrics through the SONA system. Qualtrics systematically collected data and randomized the
questionnaire administration order and the order of the items within the questionnaires. The
Qualtrics study site contained a description of the study, procedures, preamble, and informed
consent form. The introductory page was followed by the self-report questionnaires and a
concluding page, which thanked participants. Estimated completion time for all questionnaires is
between 20 to 30 minutes.
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Chapter 3: Results
Statistical Analyses: Overview
Descriptive statistics were calculated on all study variables (Mindfulness, Exercise SelfEfficacy, and Exercise Motivation). Frequency distributions of each variable were examined to
determine the degree to which they are normally distributed. Excessive deviation from this could
preclude their analysis using parametric statistics. The primary analysis consisted of calculating
Pearson Product-Moment correlations between (a) exercise self-efficacy and exercise motivation,
(b) mindfulness and exercise motivation, and (c) mindfulness and exercise self-efficacy.
A mediation analysis was used to investigate the nature of the relationship between
intrinsic motivation on mindfulness and E-SE. Hierarchical regressions controlling for
theoretically derived control variables (age, sex, and minority status) explored the role of
intrinsic motivation as a mediator to the relationship between mindfulness and E-SE.
Descriptive statistics
Table 1 Descriptive Statistics
Mean

Standard Deviation

SEE

48.37

19.00

MAAS

3.39

.75

Intrinsic Motivation

71.01

19.52

Extrinsic Motivation

71.81

16.56

Correlational and Regression Analyses
Exploratory analyses examined correlations between facets of the EMI-2 and mindfulness
and E-SE. Mindfulness was significantly correlated with intrinsic motivation (r=.178, p<.015)
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and not significantly correlated with extrinsic motivation (r=.033, p<.651). Mindfulness was
significantly correlated with three intrinsic facets [Revitalization (r=.203, p<.005), Enjoyment
(r=.182, p<.005), Challenge (r=.173, p<.017)] and one extrinsic facet [Social Recognition (r=.148, p<.043)]. E-SE was significantly correlated with intrinsic motivation (r=.513, p<.0001).
and extrinsic motivation (r=.317, p<.001). E-SE was significantly correlated with five intrinsic
facets [Stress Management (r=.448, p<.001), Revitalization (r=.547, p<.001), Enjoyment
(r=.532, p<.001), Challenge (r=.472, p<.001), Positive Health (r=.350, p<.001)] and four
extrinsic facets [Social Recognition (r=.225, p<.002), Affiliation (r=.208, p<.004), Competition
(r=.327, p<.001), and Appearance (r=.204, p<.005)]. Mindfulness was also significantly
correlated with E-SE (r=.235, p<.001).
Hierarchical regressions controlling for age, sex, and minority status examined relationships
among mindfulness, E-SE, and intrinsic motivation. The mediation analysis revealed that
mindfulness was positively associated with intrinsic motivation (β=.189, p<.013). Mindfulness
was also positively associated with E-SE (β=.228, p<.002). Exercise self-efficacy was positively
associated with intrinsic motivations (β=.517, p<.001). Mediation analysis revealed that intrinsic
motivation partially mediated the relationship between mindfulness and E- SE (β=.228, p<.002;
β= .136, p<.041).

Table 2 Correlation between EMI-2 Subscales and MAAS and EMI-2 subscales and SEE
EMI-2 Subscales

Stress Management

SEE

MAAS

r

p-value

r

p-value

0.448

0

0.103

0.160
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Revitalization

0.547

0

0.203

0.005

Enjoyment

0.532

0

0.182

0.012

Challenge

0.472

0

0.173

0.017

Positive- Health

0.350

0

0.139

0.058

Social Recognition

0.225

0.002

-0.148

0.043

Affiliation

0.208

0.004

0.048

0.509

Competition

0.327

0

0.08

0.273

Weight Management

0.139

0.057

-0.081

0.272

Appearance

0.204

0.005

-0.015

0.837

Health Pressures

0.085

0.244

-0.017

0.814

Ill- Health Avoidance

0.278

0

0.158

0.030

Strength/Endurance

0.421

0

0.148

0.043

Nimbleness

0.271

0

0.064

0.382

Notes: The first five subscales are associated with instinct motivation, the second five subscales
are associated with extrinsic motivation, and the final four subscales are associated with “other”
motivations.

Table 3 Correlation Between Intrinsic and Extrinsic Exercise Motivation, MAAS, and SEE
Intrinsic Motivation

Extrinsic Motivation

r

p-values

r

p-values

MAAS

0.178

0.015

0.033

0.651

SEE

0.513

0.0001

0.317

0.001
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Table 4 Correlation between exercise self-efficacy and mindfulness
MAAS

SEE

r

p-values

.235

.001

Table 5 Mediation Analysis
SEE
r

p-values

MAAS

0.228

0.002

Without mediation

Intrinsic Motivation

0.136

0.041

With mediation
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Chapter 4: Discussion
This study found that both mindfulness and E-SE were significantly correlated with EM.
The relationship between E-SE and EM is well established, based on previous research, whereas
the relationship between mindfulness and EM has not been well established. A second novel
finding was that mindfulness and E-SE were significantly correlated (.228, p<.002) with each
other. To explore this relationship, we conducted a mediation analysis and found that intrinsic
motivation partially accounted for the effect.
Our results supported hypothesis 1, 2, 3 and 4. In Hypothesis 1 we predicted that a high
degree of E-SE would be positively associated with high EM. From our results, E-SE was
significantly correlated with both intrinsic motivation (r=.513, p<.0001) and extrinsic motivation
(r=.317, p<.001). Self-efficacy was significantly correlated with all 5 intrinsic subscales of the
EMI-2 (stress management, revitalization, enjoyment, challenge, and positive health) and with 4
extrinsic subscales of the EMI-2 (social recognition, affiliation, competition, and appearance).
Our results were not surprising because historically E-SE has been positively correlated with EM
and since EM is comprised of both intrinsic and extrinsic factors it makes sense that E-SE would
be positively associated with both (McAuley & Blissmer, 2000). Moreover, it was interesting to
see that E-SE was more significantly correlated with intrinsic motivation. If self-efficacy is one’s
belief in their ability to be successful, then it makes sense that it would be more significantly
correlate with intrinsic because people who are intrinsically motivated aren't easily deterred or
distracted by obstacles (Sniehotta, 2007). It would be easier to deter someone who was
extrinsically motivated because they are focused on abstract goals that are not attainable in the
present moment; therefore, if they miss a day of exercise it doesn't seem like a big deal because
their abstract goals are far off in the future. Moreover, extrinsically motivated people don't
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associate how their present moment decisions affect their long-term goals. In contrast, people
who are intrinsically motivated may have their goals oriented more towards the present moment,
so their motivation and goals accompany each other in time.
Results reveal that mindfulness is positively correlated with intrinsic motivation (r=.178,
p<.015) and not extrinsic motivation (r=.033, p<.651), this supported hypothesis 2. This was an
exciting result because this relationship is unstudied; therefore, the significant findings are novel.
While we looked at motivation as a whole, we also took it a step further and divided motivation
into intrinsic and extrinsic factors. It makes sense that mindfulness was significantly correlated
with intrinsic motivation because if someone is mindful while exercising (aware of present
moment sensations and thought) they would be more likely to focus on present moment rewards
(intrinsic) as opposed to future rewards (extrinsic).
While intrinsic motivation was correlated with mindfulness (r=.178, p<.015) it was more
strongly correlated with self-efficacy (r=.513, p<.0001). While our research cannot determine
why that is, we can conjecture that is perhaps because self-efficacy is positively correlated with
both intrinsic and extrinsic motivation while mindfulness is only positively correlated with
intrinsic motivation. Furthermore, we can see that one’s perceived persistence (self-efficacy)
during physical activity is more important than one’s present moment awareness (mindfulness)
during exercise. However, these findings do not discredit the importance of mindfulness in
practice or the importance of mindfulness as a measure. Mindfulness was significantly correlated
with intrinsic motivation and three of the intrinsic subscales (revitalization, enjoyment, and
challenge). We also found that E-SE was significantly correlated to mindfulness (r=.235,
p<.001) which supported hypothesis 3. This is a novel finding in the field of exercise since the
role of mindfulness on psychical activity is largely unstudied.
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Hypothesis 4 held true since our mediation analysis revealed that intrinsic motivation
partially mediated the relationship between mindfulness and E-SE. This means that intrinsic
motivation helps explain the relationship between mindfulness and E-SE. The implications of
our findings are that the relationship between mindfulness and E-SE can partially be explained
by intrinsic motivation. Therefore, it raises the question of what mindfulness is picking up and
accounting for that E-SE doesn’t. Since the relationship wasn’t fully mediated we know that
mindfulness is contributing to the equation; furthermore, that relationship calls for further
exploration.
Another way to think about the role of mindfulness in exercise is to think about the “The
Cycle of Failure” proposed by Dr. Michelle Segar. In Dr. Segar’s book No Sweat, she proposes
that people who exercise for an extrinsic reason get stuck in a cycle of failure. The cycle of
failure explains that when someone exercises for extrinsic reasons (i.e. to lose weight, to prevent
heart disease, to add years to their life) they see exercise as a chore Therefore, they encounter an
obstacle to their exercise they are unlikely to get past that obstacle because their goals are too
abstract for them to feel the need to exercise. Dr. Segar proposes that the only way to exit the
cycle of failure is to acquire intrinsic motivation and utilize mindfulness. Our results support Dr.
Segar's theory, and they further suggest the importance of mindfulness training and interventions
for people that are struggling to maintain physical activity.
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Summary and Future Directions
In terms of future studies, one change we would make to our initial research design is that
we would use a different measurement for E-SE. After further examination into the SEE, it
became apparent that our measure was asking more about persistence than confidence and
success. A self-efficacy scale that would be effective is the SCI Exercise Self-Efficacy Scale or
the ESES (Kroll, Kehn, Ho, & Groah, 2007). As stated earlier, E-SE refers is one’s belief in
one’s ability to succeed in a specific situation or accomplish a task (i.e exercise). The SEE scale
that we utilized asked questions about perceived exercise persistence in the face of being
“stressed”, “tired”, or “depressed”. In contrast, the ESES scale goes beyond persistence and
addresses the idea of being successful and confident in overcoming exercise barriers in general.
In the ESES scale, for example, the participants are presented the prompt “I am confident” and
then must rate their answers on a 4-point Likert scale (1 = not at all true to 4 = always true) for
10 items. One example item reads, “that I can overcome barriers and challenges with regard to
physical activity and exercise if I try hard enough” (Kroll, Kehn, Ho, & Groah, 2007). The ESES
would be better at measuring confidence and beliefs about exercise which is what we initially
sought to investigate; opposed to our investigation with the SEE which focused more on
perceived ability.
Another change would be to use a different measure of EM. The EMI-2 isn’t designed to
distinguish between intrinsic and extrinsic motivations. We had to utilize additional research on
the measure to determine which subscales were intrinsic and which were extrinsic (Maltby &
Day, 2001). Therefore, a scale that especially emphasizes the difference between those extrinsic
and intrinsic motivation would be very beneficial for further research. A measure that would be
more fitting is the Motivation for Physical Activity and Exercise/Working Out—Questionnaires
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or RM 4-FM (Deci & Ryan, 2004). The RM 4- FM was designed specifically to access whether
the participants are extrinsically or intrinsically motivated to engage in a physical activity. The
questionnaire states, “I try, or would like to try, to be physically active regularly” and the
participants have to rate themselves on a Likert scale between 1 (not true at all), to 7 (very true)
on 16 items such as “because I enjoy physical activity” (Deci & Ryan, 2004). I think this scale
would be much more applicable to the investigation of the role of intrinsic motivation because it
is designed to clearly identify intrinsic vs. extrinsic responses. While the EMI-2 provided 14
interesting subscales to further our analysis, it was not designed to distinguish between intrinsic
and extrinsic like we had hoped to investigate. Furthermore, by utilizing a scale that is
specifically designed for determining intrinsic and extrinsic factors, we may learn to get a more
accurate understanding of the role those two factors play in their relationship with mindfulness
and E-SE.
Finally, further research is needed to determine if these relationships are the same for
different populations. While our mediation analysis is novel to the field of exercise, its
implications go beyond the subjects we pooled. Knowing the implications that mindfulness can
have on physical activity could have far reaching implications in our country where only a small
percentage of the population (5%) get the recommended amount of physically activity (Troiano
et al., 2008). Perhaps exposing more people and more populations to mindfulness training can
lead not only to increased physical activity but also adherence to an exercise routine. Research
shows that some benefits of the physical activity are weight control, reduced risk of
cardiovascular disease, reduced risk of type two diabetes, reduced risk of some cancers,
strengthened bones and muscles, and improved mental health and mood (Penedo & Dahn, 2005).
While these health benefits are well known to the public, 95% of the population doesn’t get
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enough exercise (Troiano, 2008). Perhaps our results can shed light on the importance of
mindfulness in exercise and physical activity. In theory, teaching mindfulness-based techniques
to different populations of people in the United States could potentially help people in being
physically active or prevent people from being at risk for mental or physical illness that come
from a lack of exercise.
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Appendix
Self-Efficacy for Exercise (SEE Scale)
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Mindful Attention Awareness Scale (MAAS Scale)
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The Exercise Motivation Inventory (EMI-2 Scale)
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